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4 Letter of Mr. De la Hire of the Royfal j^cademy 
of the Sciences at Parisj concerning a new Jort of 
Magnet ical Compafs^ with fever al curious Mag" 
netical Experiments. 

O^U know Sr, that there is nothing which creates 
fo much trouble in long Voiages on the Sea, as the 
Variation of the Magnetical Needle, both becaufe this 
Variation is different in differing places^ and becaufe in 
the fame place it changes coniiderably in procefs of thne. 
It feems that if we had exad: Obfervations of the irre.-u- 
larities of this Variation, made all over the Earthy and at a 
confiderable interval of time^ one might difcover fome 
Period of this motion, and eftabliflh a Syftem whicfi 
might be of great ufe in Navigation. But feeing our old- 
eff Obfervations were m.ade but about a hundred Years 
fince, and in fome particular places only, they only ferve 
to let us know, that if there be a regular Modon, it muft 
needs be very flow : So that we can conclude nothing 
certain for the time to come from all that has been hither- 
to Obferved. This is not becaufe of any difficulty that 
there is in afcertaining this Variation by Obfervation, fmce 
it is found to Change but few Minutes in a Year; but 
too much reliance muff not be upon the Obfervations of 
Pilotes^ by reafon of the grofs Errors which it is not eafy 
for them to prevent. For it often happens that near the 
place where the Compafs isj there is much Iron, which 
draws the Needle^ and caufes it to fhew a point on the 
Horizon much different from what it would, were it far- 
ther from the Iron ; which makes it be thought that there 
is a confiderable Variation where perhaps there is none 
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at alL And it may fo happen that in the fame place 
where the Year before an Obiervation was made, if m 
the next, the Iron fnftruments be found otherwife placed 
than they were the time before, either in the fame Ship 
or another, the Needle will Ihew a Variation much dif^ 
fering from that found the firft time. And this fort of 
Caution not being Obferved at Sea may be caufe of very 
great Errours in the Obfervations of the Needles Variation 
iho' not affeding the Courfe of the VeiTeL For the Nee- 
dle being drawn after a certain manner will conftandy ob- 
ferve the fame fituation in refped: of the North, provid- 
ed the Iron round about it be not flirred: And you {hall 
not fail to fteer true upon any point of the Compafs. if 
this falfe Variation be obferved after the ufual Manner by 
the Amplitudes of the Sun. We cannot therefore hope 
to be fecure of any thing from the Obfervations we have 
at prefent, and efpecially from thofe made at Sea, which 
are the moil confiderable. This put me upon finding out 
fome means independent from Obfervations to diicover 
the Variadon at Sea 5 but having confidered that feveral 
learned Men of this age had propofed divers ways of mak-^ 
ing Magneticai Needles, which fhould not be fubjeft to 
Variation, and that all thefe propolitions had had no ef- 
fedi ; I judged that after all that they had done by means 
of the Loadftone, it was not to be hoped to draw any farther 
advantage from it ; fince the Stone itfelf, as far as might 
be gueifed from the Experiments hitherto made, was fub- 
jed: to the fame Variation : 

I had quite given over this Enquiry, when there acci- 
dentally fell into my hands a Terrella or Spherical Load- 
ftone, of three Inches Diameter s with which being mind- 
ed to make fome Experiments, with a little Needle whofe 
foot might eafily be placed upon the Stone, I foon Obfer- 
ved that which hath been already noted by feveral, inz. 
that this Globe of Magnet caufed the Needle to have the 
fame changes which ate found in the Conipa& in diffe- 
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rent parts of the Worlds as well in reipecl of the direcli- 
en towards the two Poles^ as of the Inclination towards 
that which is next it : And upon tryal I ladsfied myfelf 
that it was not poflible to find the Point where the Nee- 
pie would fland indiiFerently in any pofition, (which 
Point would have exactly Ihewed me the Pole of the 
Stone) but that the Needle however placed always direct- 
ed itfelf feme one way. I determined by this means, as 
well as I could, the Point called the South Pole 3 but I 
was much f urprized to find it 1 8 Degrees diftant from a 
Crofs deep engraven on the Stone, which according to all 
appearance had heretofore been the Pole of this Stone, 
as it had been Obferved by him that Cut it. This change 
of the Poles of this Stone having revived my former 
thoughts concerning the Variation of the Needle, I believ- 
ed that if it were true that the Poles of the Magnetical 
Vertue changed in the Loadftone, as we fee they change 
in the Earth, one might derive great advantages there- 
from as to the Variations of the Magnetical Needle. For 
if this change of thefe Poles in the Load-ftone were cer- 
tainj, and that it was Analogous to the change of the Poles 
of the Magnetique Vertue in the Earth, it is not to be 
doubted but a Ter?rlla, being fufpended at liberty, would 
remain immoveable, and that one point thereof would re- 
gard the Pole of the World, which might be called the true 
Pole of the ftone, whilil: the Poles of its Vertue would pafs 
fucceffively from one part to another, after the fame manner 
as they change in the Earth. 

After having well confidered this Hypothefis, and having 
cleared up fome doubts which I had, concerning the Pofition 
of the Stone at the time when its pole had formerly been 
determined 5 I concluded that this former Pole was diftant 
from the point I call the true Pole, thirteen Degrees towards 
the Eajft,in the place where it had been marked (and which 
is unknown to me) fince that at this time in this Country 
the Needle varies about five Degrees Weftward. 

Upon 
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Upon this Hypothefis, which 1 know not that any one 
elfe has yet thought upon, I have invented a new fort of 
Needle for the Compafs, which may have the fame alte- 
rations as a Spherical Load-ftone, and at the fame time 
the fame conveniencies as the ordinary Needle hath. 

I caafed a Ring of three Inches diameter to be made of 
Steel Wire ; from which there went three Radii of very 
fine Brafs-wire meeting at the Center in a Cap perfeftly 
like that of an ordinary Compafs, that fo this Circle might 
reft on a Pin in its Center, and be at full liberty to turn 
round, its Center being fixt. This done I gave the Mag- 
netical touch to this Steel Ring, by applying indifferently 
to a Point thereof, one of the Poles of a ftrong Load-ftone, 
and the other Pole of the Stone to the oppofite Point, to 
give the greater Vertue to the Rins;. Then I obferved 
that the Ring was flrongly Magnetical, and that the Point 
called the South Pole did readily turn itfelf towards the 
North, and after feveral Vibrations flopped there 5 and that 
it had alfo the fame inclination towards the Pole which is 
found in Needles after they have been touched : Lafl-ly I 
fixed upon the Ring a fmall Fkur de Lis of Brafs, in the 
Point which exadly refpeded the North, the Ring being 
fir ft well fettled. 

If the Poles of the Magnetick Vertue change in the 
Load-ftone after the fame manner as they do on the 
Earth ^ it feems likely that the fame thing fhould happen 
to this Ring, and that one Point thereof fhould alwais ex- 
ailly refpecS the North. But to informe my felf if a 
Steel Ring had the fame effeds as a Terrella, I made the 
following Experiment. Having touched a Steel Ring, and 
having laid it on a Paper, I flrewed the filings of Steel 
upon it ; and then gently fhaking the Paper, I faw that 
the direftion of the Magnetical matter pafTed direftly 
crofs the Ring from one Pole to the other, and that there 
were two Fortices on the fides, as it is obferved in the 
Sphaerical Magnet j which feems very furprifing : For 

X X accor- 



,. [ 348 ] 

according to the ordinary Hypothefis of the Magnet, the 
Magnetical Vertue paffing more ealily in the Steel than 
in the Air, fhould run on both fides of the Pole round 
the Ring, and only form a Pole oppofite to the firft. But 
I was further confirmed in this Opinion by applying a 
flat and pointed piece of Iron, like the blade of a Knife, to 
a Load-ftone, fo as the Point of the Iron reached beyond 
the Stone i and having afterwards prefented this point to 
the Magnetical Ring, I obferved that diiFerent Points of 
this Ring did apply to the Point of the Iron, according as 
the feveral parts thereof had been applied to the Stone : 
which happens not in the Magnetical Needle, for that 
always prefents one of its ends to the Point of the Iron, be- 
ing not difpofed, by reafon of its length, to receive the 
Magnetical matter in all the parts thereof analogous 
to thofe of the Sone, It muft only be noted that in an ir- 
regular Stone the Magnetical Vertue appears ftronger towards 
the Angles than in the other parts, which may caufe fome 
irregularity in this Experiment, if it be tried with a Stone 
that is very uneven. 

Thefe Experiments gave me the Curiofity of making 
another, by touching two Semi-circles of Steel. Having 
joyned the two ends touched by the fame Poles, I obfer- 
ved by the Steel-duft the fame effed as in the Ring. But 
having joyned the ends differently touched ; I found that 
immediately the two half-rings run together and ftuck to 
each other -, and by the Steel-duft ftrowed on Paper I ob- 
ferved, that there were four Vortices^ one in the middle of 
each femi-circle, and one at each of the places where they 
were joyned, ond that the two latter were lefs than the 
others and much flronger, I faw likewife that there wxre 
four Poles, each of which was wirhin a Vortex^ and that 
each retained in its femi-circle the Vertue of the ends of 
the half Rings, 

I would trie, after having touched a Steel-Wire that was 
ftreight, to make a Ring thereof; but I found that it had 

quite 
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quite loft its Vertue : which cannot be attributed to the 
jundion of the Poles, fince they ought to ftick together, 
according to the other Experiments which have been 
made ; but only to this that hath been already noted, 
that when a Magnetical Virgula is a little bent, it loofes 
its Virtue, which cannot happen but from the alteration 
of the Pores of the Steel. 

I farther remarked that a Ring of Steel having been 
touched does for a long time retain its Vertue although it 
be put in a poiition contrary to its Poles. And this Ex- 
periment is confirmed by another much more confidera- 
ble : Which is, that a Ring of Steel having been touched 
with a ftrong Load-ftone, cannot without difficulty re« 
ceive a contrary touch from a Magnet lefs ftrong than the 
firft ; but that in time by little and little it refumes its 
former Vertue, much as we fee Magnets do, which be- 
ing applyed to another Stone, by the Poles of the fame 
denomination, loofe their firft Vertue and take a contrary ; 
which they afterwards loofe bv degrees, to reafllime their 
firft. 

After I had prefented this new Syfteme of the Magnet 
to the Academy, there were made fome Experiments up- 
on a Terrella of Much the fame diameter with mine, but 
whofe Poles were not diametrically oppofite ; and upon a 
half-Globe very much bigger than the Terrella. We could 
find in them no confiderable difference or alteration of Poles : 
Yet becaufe of fome circumftances, the Company thought 
fit that fome Experiments fhould be made with this fort of 
Compafs. 

If fome of thefe Compafles were carried into very re- 
mote parts, where it is known that the Magnetical Nee- 
dle has a great Variation ; one might be certain in little 
time whether this Hypothefis holds or no, and whether 
we may exped from it thofe advantages, which I have con- 
cluded from the fuppofed immobility of a Terreila hung at 
liberty. 

Ir 
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It remains only to explain after what manner thefe cir- 
CDlar Needles may be touched a new, when it is perceiv- 
ed that they have loft their firft Vigour. According to 
this Kypotheiis, it is evident that if the Circle be not touch- 
ed in the point that anfwers to that of the Stone, with re- 
gard to its Variation, the little Fkur de Lis which marked 
the true North, may decline a little from it; and the difE- 
culty of finding the correfponding points on the Ring and 
the Stone, would caufe that the touch of the Circle could 
not be refrefhed, without taking great care and firft obferv- 
ing the Meridian line. But to avoid all thefe difficulties, 
you need only apply the Poles of the Stone to the Ring ; 
and the Ring, which is fufpended upon its pivot, will turn 
fo as the Point anfwering to the Pole of the Vertue of the 
Stone which is applyed to it, will come as near to it as pof- 
fible : In fo much that without touching the one or the 
other, the Ring will not fail to receive very much force. 
The fame may be done at the oppofite Pole. 

I doubt not but you are curious enough to fee if the 
Poles do change in the "Terrella^ when you ftiall meet with 
one fit for this Experiment. There might feveral other 
things be noted upon this Sub]e£t, and it were to be wiftied 
that fome other particular cbfsrvations might be made as 
opportunity ftiall offer ; but unleis curiofities of this na- 
ture fall into the hands of luch as have a great love for the 
advancement of the Sciences, it is not to be hoped that 
we fliall have any certain information in a matter fo nice, 

Paris 
April. 26. 1687. 



This Letter having been produced and Read before 
the Royal Society ; it was Ordered that the Terrelia, 
whkh has been in their Repofitory thefe 25 Years, 

the 



the gift of their Royal founder King Charles the Second^ 
iliould be examined, to fee if there be any fenfible altera- 
tion in the Poles thereof: And upon tryal it was found 
that the Points which are marked thereon with croffes, 
were as near as could be difcerned the true Poles of the 
Stone ; notwithftanding that the Variation has changed at 
hondon full 4 Degrees fince this Tcrella has been in the So- 
ciety's Cuftody ; and perhaps many more fince it was mark- 
ed : and had there been a change in the Poles of the Load- 
ftone analogous thereto, it muft needs have been perceived 
in this, whofe Diameter is about 4 -^ Inches. However to 
put this matter paft difpute, care was taken to find out ex-- 
adly and mark the Poles of the Society's great Load-fiionCj 
the Sphere of whofe adivity is above 9 Foot Radius, and 
whofe Poles are 13 Inches afunder, whereby if this Tranf- 
lation of the Poles be real, it cannot fail of being made 
very fenfible in future times. As to the fuppofition that the 
Points in which the Iron hath received the Magnetical Ver~ 
toe may change place, after the fame manner as the Poles 
of the Earth's Magnetifm are obferved to do ; tho' it was 
lookt upon as an ingenious hint and worth profecution, yet 
feme of the Company, well fkilFd in Magneticks were of 
opinion, rather that jfuch a Circular Needle would librate 
on its Center, fc as to refped: the Magnetical Meridian with 
the Points that had at firft received the touch, than that 
the Ring remaining immoveable, the deredive Vertue fhould 
be transferred therein from place to place^ either by length 
of time, or by tranfporting this Compafs into thole parts where 
the Variation of the Needle is confiderably different. 



